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Meeting at Massey University at 8.15 AM 
Departure from Massey University at 8.30 M 


Internal Students normally take the trip by big bus; External Students might take the trip 
by minivans. The field trip will take the students to the Manawatu River catchment area, the 
Manawatu Gorge, the Tararua Ranges and the region of the Wairarapa between the 
Dannevirke — Pongaroa — Pahuatua triangle (See map in figures below). Field trip program is 
below: Departure and Arrival time are generously rounded on the basis of the travel time (70 km/h 
average speed) and at least the amount of field time listed in the table. 


Field time 


8.30 AM 6.9 km 10 min Departure 
from Massey 
8.40 AM 10 min Stop 1 
(alternative) 
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Overview map of the Wairarapa field trip (Stop 1 and 4 are only examined during the 
“Extramural” version of the trip if the trip commences by vans. Internal students will 
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The main goals of the field trip: 


1) Providing an introduction to understand the relationship between landscape and 
geological features, 

2) To see diverse variety of rock types in their real position, 

3) Expand your horizons on the variety of similar rock types such as mudstones and 
sandstones, 

4) To provide fundamental basics for geological field work, 

5) To give hints how to record field data including geological sketch preparation, cross 
sections, strike and dip measurements (using geological compass), 

6) To provide practical hints what the main questions you need to formulate in every 
location to get the most information out of your study area, 

7) Understand the geological evolution of the region of New Zealand after its landmass 
separated from Gondwanaland about 85 million of years ago when the Tasman Sea 
has started to open, 

8) Provide some conceptual model to link the post-85 million years geological history of 
New Zealand with the Cambrian to 85 million of years evolution of the active 
continental margin of Gondwanaland, 

9) Provide some hint on understanding the geological and geomorphological meaning 
of the Waipounamu Erosional Surface versus the Otago Peneplain concept, 

10) Show graphic examples for strike-slip faulting in a compressional (transpressional) 
setting where tectonic horses forming complex fault zones along major axialranges, 

11) Understand the sedimentary processes take place in an active continental margin 
such as the eastern margin of New Zealand was/is through the Tertiary (post 60 

12) Understand the geological, sedimentological and tectonic significances of the 
formation and preservation of an accretionary wedge, 

13) Provide some ideas how clastic sedimentary rocks can turn to be weak metamorphic 
rocks, 

14) Show evidences of cold-water continental margin carbonate rocks and their fossil 
assemblages, 

15) Provide some basic graphical and literature representation on the variety of 
geological beauties the Wairarapa Region can offer. 


In the following section you will find some key figures that can help to understand the 
discussions on the field as well as some link to further readings. In your Dropbox folder few 
of those key files are uploaded and you can submerge to understand the geology of the 
eastern active continental margin of New Zealand. 
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Map Coordinates 


TO GIVE A GRID REFERENCE ON THIS MAP 
(To the nearest 1000 metres) 


Full coordinates are given on the sheet corners. 
Use only the second and third numbers when taking a 6-figure grid reference. 





SAMPLE POINT: Taumatawhakatangihangakoauauotamateapok aiwhenuakitanatahu 


East North 


Locate first VERTICAL grid line to LEFT Locate first HORIZONTAL grid line BELOW 
of point and read figures labelling line. of point and read figures labelling line. 08 


Estimate tenths eastward from grid line Estimate tenths northward from grid line 
to point. to point. | 9g 





SAMPLE REFERENCE: (Give sheet name first) WAIRARAPA 810089 


The wastern boundary of this map differs from that used for the LINZ topographical map of this area at 
the same scale. 


This map is drawn on the New Zealand Map Grid Projection, a minimum-error conformal projection. The 
gridis the New Zealand Map Grid, showing coordinates in metres in tarms of the Geodetic Datum 1949, 
based on the International (Hayford) Spheroid, 


Record the visited sites coordinates: 


Stop 1 = 


Stop 2 = 


Stop 3 = 


Stop 4 = 


Stop 5 = 


Stop 6 = 
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Stop 7 = 


Stop 8 = 


Stop 9 = 


Stop 10 = 


Stop 11 = 


Stop 12 = 
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Oxygen 
Isotope Thousands 
Stage of years Lardslidg deposits Fan deposits Alluvial dapagits Beach and shallow marine cepasits 
i" Poorly sorted fen, scree and colluvial Maderatety to wall sorted alluvial flood ° i Asti 
HOLOCENE 1 Landslide deposits ranging trom coherant, O13 | deposits, commonly angular rock plain grave with minow sand and/or silt; Ora O1b ich Sore cat aod toed voir revel (O11 
12 shattered masses of rock to unsorted fragments in s poorly sorted matrix in the eset, commonly with ovetying nee , 
2 angular rock tragrents in a fine grained {atal. overbank silt deposits (O13). Well sorted loose dune sand deposits (Old). 
matrix judi}. Landslides within a single mar 
—~ ae unit shown by ovarprint over parent colour Poorly to moderately sorted gravel with minor 
3 Unditterantiates poorly anrtad fan graval, sand or silt; sometimes weathered, undertying 
— 59 commoniy weathered, with of without a tarrace surtaca, andicr averlying loss/paleasal 
4 averlying laess and tephra (ual. couplets and tephra (02a, O3a, O4a, OGe, OBa). 
71 Weathered alluvial gravel with or without interbeddad Sang and gravel, wrth sare lacustrine silt and 
5 send or silt: with up to thres overlying loess/peleosol clay Ceposite: commonly overisin by three loess’ 
— 128 ahi and 8 teples (O64); including Francis Line peoso! couplets and » tephra (O5b). 
mation. 
> 6 
= — 14 
< 7 86 Undifferentiated alluvial pravel, with minor sand and silt, 
2 < with or without overlying lorss/paleosol couplets and/or 
p PLEISTOCENE < — 245 SANDS: PCRS Se Undifferentiated beach and marginal marina sand and 
& 8 pabbly sand, commonly underying joess, fan and 
3 — 303 Unditterentiatad, weatherad, goorly sorted gravel with lephra deposits imOb) 
9 miner sand of silt; commonly with thick loess and 
339 taphra cover-heds (mQa}; includes Aniaruhe and 
— Finskawa formetions, 
10 
362 
N 
— 423 
WESTERN WAIRARAPA CENTRAL AND EASTERN WAIRARAPA 
UNCONFORMITY UNCONFORMITY 
Millions MANGATARATA and MANGAHAO FORMATIONS {eQs! Weathered 
of years alluvie! gravel, quartzose purniceaus sand. lacustrine silt; minor Undifferentiated weathered alluvial gravel, quartzose and purnéceaus sanc, 
carbonaceous beds (sOa}, lacustrine silt; minor carbonaceous bads (eQal; includes Te Muna Formation. 
ba ba = 18 
LATE TOTARANUI LIMESTONE (Pep! Caarse-geained coquina Ienestone, TCTARANUI LIMESTONE {Pep} Coarse grainee coquina limestone, cammmeanty 
CEATFRESIKTiMSEIE ee DESI avd ox ee beens ane den: Polar rubbly or pebbly and crose-bedded; includes Weitahora, Gtops, Pori and 
== Se pT ER psc tomer (etl © ined, ill bedded. 
u rT | sprained, “gray, crose- . 
Undifferentisted massive to poorly bedded, concretionary, calcartous, bernaclerich coquina ides pctg! Sterne ea antes taeabe: 4 careioewie: 
blue-grey reudstone, with minor alternating sandstone and mudstone, 
minor calcaroous sandstone and coquing limestone, Myolitic tephra end RONGOMA! LIMESTONE (Per) Sandy bamacic-hivalve coguina limestone, 
PLIOCENE ~ ONOKE GROUP conglomerate (Peal; includes Atea Sandstone, Ssunders Siltstone, commonly cross-badded; includes Mangamanne, Whetukure and Koropeke 
| < Eketahuna Mudstone. Eketshuna Turbidite, Tawatain Sandstone, limestones, 
Newman Siltstone, Tane Sandstone, Marima Sandstone, Mangatoro 
EARLY Formation, Te Auts Formaton, Kumeroa Formation and Hautotara KAIRAKAU LIMESTONE (IPek) Grey-graen to yellow-grey coguing limestone and 
Formation. calcareaus sandstone, commonly cross-bedded. 
7 : Undittarentiatad massive to poorly heeded concretionary, calcareous, 
; Limestone horizons interpreted from aerial phowe biueqrey yudstone, with minor altemating sandstone ani Nudetone; minor 
L sees pent ai od ae Sen ti kts tephra Nell a 
‘ jangatoro Formation, Te Aute Formation, Kurneros Formation, Rangivhal FI 
| 53 Formatian, Makara Greensane, Mangeopan Mudstons, Greyctitts Formation, 
; . UNCONFORMITY Atee Sendstone, Saunders Silttstone, Eketahuna Mixistone, Eketahune Turbédive, 
MANGAORANGA FORMATION (Ms! Basal cast supported, Tawataia Sandstone, Newman Siltstone, Tare Sandstone, Makuri Sandstane, 
roundstens conglornersts, with overlying concretionary UNCONFORMITY Lower seagiad! Siltstane, yrs Farm Sandstone, Marma Sandstone, Kartawe 
indstene, mucstene and minor pedbly coquina limestore Formation and Hautotara Formaton. 
SOREN Me ER: 
{KAIPARORO LIMESTONE MEMBER; Maki, 
LATE SUBGROUP Undifferentiated maseive, calcerecue mudstone, minor alternsting sancstors end 
(weet! oon Pings of muddy acai pga ioe basis shell pared kanes 
P * 4 — and riyolitic tuffecocus hers (Mil. includes is Creek Mudstore, rata 
Saridstone horizons interpreted free aerial photos = Mi Formation, Te Hoe Turbidite, Tiraumaa Siltstone, Pakawsnai Formation’ Walhoki 
OUSONRORACTY Fornevon, Hurupi Formation and Mapiri Formation. 
ING 
meme (2: 

UNCONFORMIT Undifferentinted muesive, fossiliferous, concretionsry blue-grey, calcareous, sandy 
=z mudstone, alternating mudstone with cm: to m-bedded, fine: to medium-grained, 
<= MIDDLE Qtaded sandetone interbeds; and paorly bedded sandstane; minor limestane and 
- cenglamerate (Mi). Includes Maunsell -ormation, Tanawa Formation, Settiement 
& Sandstone horizons interpreted from aerial photos Mi— Road Formation, Tattons Sandstone, Waimangu Sandstone, Ngaumu Mudstone, 
a — 16.4 PALLISER Karamu Sandstone, Bankview Mudetené and Tutarnse Formatian. 

MIOCENE r GHOUF < 
teantral and east) TAKIBITINI FORMATION (Mit! Massive ar poony bedded, grey, mecum- to 
Mit coarse-grained calcareous sandstone and om. to m-bedded, cream colourac algel 
limestone {Mit}, with minor very fine-grainsd sandetone and tossiliferous mudetone; 
includes Tutaekuri Calcarenite 
Undifferentia1ed slternsting cm- ta m-bedded sundstone and bape Hed mudstone, 
jcton i r : — massive concreticnary rnudetone and massive very fine grained sancstone; 
ae aera PRET aT ica Bios Mel manor sandy, fossilifercus, calcareaus conglomerate end greensand; minor debris 
flow Dreccia {Mi}; includes Greenholiows end Coast Road Formations. 
IM d 
EARLY WHAKATAKI FORMATION (Miw) Cm ta mm bedded alternating graded sandstone 
and mudetona; minor biecleatic faigal) limeastona, prominent olistostromal breccia 
horizons with angular to subruunded cm to m-, even km- scale Blocks 
of Cratacenus to Palragene lithologies in sheared mudstore matrix. 
Sy Mélange (mel) Blocks of Whangai Feenation and Mangatu Group 
Je) Within a sheared, smectitic mudstone matrix. 
> — 23.8 
WEBER FORMATION (Ogw) Moderately hard, massive to poorly bedded, 
OLIGOCENE < light grey, beoturbated, calcareous, massive mucstone; minor giauconitic sandstone, 
! limestone, bedded sandstone and calcareous mudstones. 
— 33.7 
MANGATU GROUP 7 WANSTEAD FORMATION [Egwi Poorly bedded, graen-grey, smectitic mudstone; 
EOCENE menor massive greansand, glaucanitic: sandatane, red muxtatone and braccia. 
KAIWHATA LIMESTONE (Pith White, dicturbsted, micritic, limestane and cm to 
am-bedded interbadded greansand 
— 548 = sla ax Sram, carbonaceous mudetone with jarositic weetheling (Waipawa 
PALEOCENE < : reneehee, Phat 
— 65.0 WHANGA! FORMATION (Kiw| Manty Eastern Facies: grey to brown, 
- grey to white weathering, messive co poorty bedded, miceceous, silicaous 
a muiudstone; cakareous mudstone; em- to m-hended, calareous mudstone, 
TINUI GROUP 3 TANGARUHE FORMATION (Ka) Moderately to poorly induratad, Qavennitic «andstone; locally interbedded, glauconitic sandstone and 
m-bedded, poorly sorted, granular, glauconitic sandstane and mudstore. 
mudstone, poorly bedded sandstone, massive sandsione anc 
LATE massive mudstong; mmor rad mudstone (Kia, blue line) and 
greengand dikes, . 
GLENBURN FORMATION (Kb! Fossiliferous, cm- to m-bedded, carbonaceous, 
S ae - - 
SPRINGHILL FORMATION iKns) Fossiliferous, mudstones, locally i“ mogerately- to well-sorted anc very fine- to coarse-grained sandstone, 
with interbedded sandstons; mmor conglomerate,caarse-grained, UNCONFORMITY Mudstone and conglomerate; tacally with hasaltic flows, pillow lave, breceia, 
MANGAPURUPURU GROUP 2 Blauconitic sandstone and tuff. coterie siis and dikes of the Ngahape Volcanic Comptex IKb), 
GENTLE ANNIF FORMATION (Kng) Massive, poorty sorter, matrix 
— 98.9 [ Supported sedimentary breccis-conglomerate; clasts angular to well 
ins founded; minor interbedded sanestone and mudstone. 
4 TAIPO FORMATION (Kat! Maesive fine- to 
re coarse-grained quartzofeldspathic sandstone; 
wy Welosks terrane minor mudstone and conglomerate. 
Oo MANGAPURKIA FORMATION (Karn) Cm- to | 
Dark prey crn- to decermetre-bedded silemneting quartzofeldspathic: 
dacametre-bedded sandstone and mudstone with minor 
EARLY K aiternating, fine-grained conglomerate: mmor spilitic vaicanics (Kan, 
: voloaniclastic sandstane green fine), chert and red setstone (Kam, 
4 and mudstones, massive green dotted line); variable deformation from 
GOOON 3 voioeniolastic sandsiane coherent or transposed bedding to broken 
and massive mudstone; tormetion. 
, es minor conglomerate and 
pebbly mudstone, 
vasioular basalts |<tw, 
green dashed tine}, chert 
L o Let purple fine) and 
\ Pahau terrane ioslastic Snestane, 
a — 142 4 if €SK HEAD BELT (To) Cm- lacally detormed to 
i 7 lo decane tre-bedded ‘ broken formation eid 
LATE ; alternsting sencstone and Gray, om- to m-beaded, altemating SSR élange (Kew. 
S  ¢ ~Mmudstane sequences, quartzofeldspathic sandstone and a 
commonty with shrered dark munistone sequences; minor 
<a : argillite: minor bysaltic songomerste end calcareoue mudetene ‘ 
a 5 volcanic, chert and limestone interbeds; locally deformed ta oroken — | 
S. : : =§ blocks (Te); variable formation (Ktpl. | 
er ; ‘+ defermation from coherent or 
oO transposed badding to oroken 
aA formation and mélange. 
< Toviesse composite tevrane | 
= | 








chane of cane sectior 


Notes on geology Map Reading (legend of the Wairarapa QMap sheet): 


Lee, J.M.; Begg, J.G. (compilers) 2002: Geology of the Wairarapa area: scale 
1:250,000. Lower Hutt: Institute of Geological & Nuclear Sciences Limited. 
Institute of Geological & Nuclear Sciences 1:250,000 geological map I1. 66 p. + 


1 folded map 


In the field guide map frames are provided from the Wairarapa QMap series. 
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Palmerston North — Woodville Geology Map 
(details from Wairarapa 1:250,000 QMap 


Series) 





Supplementary file 
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa 


Weber — Pongaroa — Makuri (details from Wairarapa 1:250,000 QMap 
Series) 
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Details from NZTopo 50 BN36 1:50,000 scale Topography Map 
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Locate first VERTICAL grid line to LEFT of point. Locate first HORIZONTAL grid line BELOW of point. 
Estimate tenths eastward from grid line to point Estimate tenths northward from grid line to point 
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Regional Geology Setting 
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Geological time scale 
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MAJOR EVENTS 


Earliest Homo sapiens 





Earliest hominids 


Dominance of mammals 
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Active and Passive Continental Margins 


(a) Passive continental margin Siibmarine canons 















Deep-sea fan 
Coastal plain 
Continental shelf Abyssal plain 
Continental slope 


Continental rise 


ATLANTIC 
OCEAN 


Continental 
volcanic belt 







c ag 







Ocean 


Trench Accretionary 


the 





Accretionary Mar wedge 
wedge 
(b) Active margin of the Marianas type (c) Active margin of the Andean type 


From: http://www.geologyin.com/2014/10/whats-difference-between-active-and.html 
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Accretionary prism and subduction 


accretionary wedge 
outer ridge 


backthrust 
forearc basin 


slope sediments thrust front 
active |prospective 









; subduction 


channel sediments of 


the lower plate 


frontal accretion of scraped-off material from 
the lower plate transferred to the upper plate 


From: https://link.springer.com/content/pdf/10.1007%2F978-94-007-6644-0_101-1.pdf 
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Eastern active plate margin of New Zealand (Zealandia Continent) 
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‘Taranaki Ruapehu 


Crumpited and Mid-ocean spreading ridge 
AU piss = ri IAW uplifted sediments 





http://www.gns.cri.nz/Home/Learning/Science-Topics/V olcanoes/V olcanoes-at-a-Plate- 
Boundary 
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Gondwana 


GONDWANA 
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PERMIAN 
Mm RIFT BASINS 





http://specialpapers.gsapubs.ore/content/430/593/F 1 .large.1 











| é Madagascar 


ew Guinea 





ON 





170 MILLION YEARS AGO New Zealand 


http://www. visitzealandia.com/wp-content/uploads/2012/02/map-170-mya-500. cif 





20 


Supplementary file 
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa 


New Zealand Geology Map 


__— Major fault 


| | Post-Gondwana sedimentary rocks 
(Cretaceous - Recent) 


fe Volcanic rocks (Cretaceous - Recent) 
{| Intrusive rocks (including Median Batholith) 
(Devonian - Cretaceaous) 


al Eastern Province sedimentary and minor 
volcanic rocks (Permian - Cretaceous) 


Westem Province sedimentary and minor 
volcanic rocks (Cambrian - Devonian) 





http://www.teara. govt.nz/files/di-9019-enz. cif 
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New Zealand Geological Evolution 


Visit the following website for details: 


http://ncealevel2sci.wikispaces.com/Geology 
Timeline for New Zealand Geological History 


: | <— fealandiatime §$— > 





—_—_————_ 6 0ndwana accretion time 





500 400 300) 200 100 89690 eT 60 50 40 30 20 10 q 


million years ago 


p— Tuhua depositional basin — 





New Zealand and eastern Gondwana in Tuhua times 


es me 
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foreland 


-——— future 
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Tuhua Orogeny 
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a 


Opening of Tasman 


——— r——  Zealandia ————————__—_—_—___» 
Cretaceous sediment - future East 
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Proto-Tasman | ee ee 





Submergence 
——_—_—__—_—_—— Zealandia TT ieee 


shellbank (limestone) . mudstones, maris and 
mudstones and with cays Forest with peat/coal limey sandstones 
Tasman —maris XN + 














New Zealand at the 
beginning of the =| | Eastern andesite arc - Three Kings/Reinga, 
Kaikoura Orogeny Taupo Bay, Whangarei volcanoes 


uplift to east and downwarp to west 
results in sediments to north of East 
Cape sliding into place to form 
Northland Allochthon 


South Island 
East Coast 


Time = early Miocene 
approx. 22 million years ago 


24 


Supplementary file 
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa 


New Zealand’s Geological Terrains (Basement Rocks) 
























Rangitata depositional period, Easterr 
block (Torlesse and Caples) 
sedimentary and metamorphic rocks 


Witramatic intrusive 
racks (Dun Mountain 
belt) 


Rangitata depositional period, 
Western block (Muruhiku and 
Brook St) sedimentary and 
island arc volcanic rocks 


Granite intrusive 
rocks (Median 
Batholith) 
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period sedimentary 
and metamorphic 
rocks 





http://ncealevel2sci.wikispaces.com/file/view/submergence.png/1093 14949/778x343/sub 
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Write down the NZ Grid Reference of the location: 
Measure/Estimate from the map the orientation of the outcrop face: 


Marine Terrace: 


http://zgeosphere.gsapubs.ore/content/8/2/386/F2. large. 








Modern-shoreline 
angleZ, “U, 


“Falling sea levels leading into the Last Glacial Maximum (LGM) and tectonic uplift resulted in the 





exposure of Last Interglacial marine deposits and the subsequent dissection of a seaward sloping 
raised marine terrace. Remnants of the Last Interglacial (Oturi; c. 128-115 ka) are well preserved in 
the Manawatu district forming broad planar surfaces flanking the adjacent Tararua-Ruahine Range 
known as the Tokomaru Marine Terrace (Fig. 1; Heerdegen and Shepherd, 1992). The terrace 
comprises soft sandstones, siltstones and gravels. Between 1 and 4 m of loess blown in from river 
beds by the prevailing northwesterly winds during the LGM cover the terraces. The Kawakawa 
Tephra, a volcanic ash associated with the Oruanui eruption dated at 22,5904230 yr BP (Wilson et 
al., 1988; locally known as the Aokautere Ash) is present within the loess, providing a chronological 
control in the Manawatu area. To the south of the Manawatu Gorge the narrow Tokomaru Marine 


Terrace rises to an elevation of 30 m near Levin to c. 90 m near Palmerston North, reflecting a 


northerly increase in uplift rates along the western flanks of the range (Heerdegen and Shepherd, 
1992).” From: http://www.gsnz.org.nz/file_downloads/fieldtrip/MP122B_ FT 1.pdf 
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Auckland 






Manawatu coast 


Manawatu 
River 


10 km 








[74 Waitarere Phase 


Motuiti Phase 


eae Foxton Phase 





SUs90/0H 





|__| Holocene alluvial plains 









Se Hawera Terraces: Non marine 
undifferentiated sandy gravels 


TARARUA 
RANGE 










7] Hawera Terraces: Mainly marine 
sands and dune sands 


SUS00}SI9}4 


[| Wanganui series: Dominantly 
marine sands and siltstone 





Figure 1: Quaternary geology of the Manawatu region (After Shepherd, 1987; Geological Map 
of New Zealand, 1:250 000, Sheet 10 (Wanganui), Sheet 11 (Dannevirke) and Sheet 12 
(Wellington). 
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River floodplain 


Meandering, graded 
stream 












Meander scar Oxbow lake 


— 
Aw ! 

Yazoo | = 
tributary & 


/ 
Natural levees 
Copyright © 2005 Pearson Prentice Hall, Inc. 


http://www.geographypods.com/uploads/7/6/2/2/7622863/754057079_ orig.1 





Alluvial terraces 
Alluvial-terrace development. 










Undercut 
bank 


Point bar 


Yazoo 
tributary 


Backswamp Meandering, Oxbow lake 
graded stream Play 


—_, > 
<i! 


http://thebritishgeographer.weebly.com/uploads/1/1/8/1/11812015/6035222 orig.jp2?365 
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Stop 2 - Terraces of Manawatu 


Write down the NZ Grid Reference of the location: Measure/Estimate 
from the map the orientation of the outcrop face: Measure the bedding 


direction: 


Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop 
orientation, vertical and horizontal scale and show features you think important to note: 
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Field notes: 
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Manawatu floodplain 

The lower Manawatu River 1s characterised by two discrete channel phases. and the 
floodplain characteristics reflect this. Between the Manawatu gorge and Opiki the 
channel has a relatively steep slope (0.0012), is gravel-bedded and has a sinuosity of 1.4 
(Page and Heerdegen 1985). The floodplain associated with the Manawatu River 
comprises gravels. sands and silts and fits the classification of a medium energy non- 
cohesive wandering or lateral migration floodplain (Nanson and Croke 1992). Alluvium 
in this reach of the Manawatu River floodplain has four well defined terraces evident 
between Palmerston North and the gorge. These terraces have all been formed during 
the last glacial cycle, inset against the Tokomaru Marine Terrace. which represents the 
coastline during the last interglacial (OIS Se). The highest river terrace (Forest Hill) in 
the lower Manawatu is associated with the (early?) Otiran cold stage (Heerdegen and 
Shepherd 1992). Cutting of this terrace and refilling formed the Milson terrace. which 
Heerdegen and Shepherd (1992) suggest correlates with the Rata terrace in the 
Rangitkei (OIS 37). The Last Glacial Maximum floodplain (OIS 2) is associated with 
the Ashhurst Terrace. and the lowermost unit (Raukawa) is of undetermined age. but 1s 
presumed to be Holocene in age (Heerdegen and Shepherd 1992). The Holocene and 
modern alluvium retain a series of palaeo-meanders indicating a recent change in 


sinuosity of this reach (Page and Heerdegen, 1985). 


From http://www.gsnz.org.nz/file_downloads/fieldtrip/MP122B_ FT 1.pdf 


Notes: 
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Palmerston North 






 =>"Reankehoar-.. Stedaim 


Holocene surface 


Ashhurst terrace 
Milson terrace 


Forest Hill terrace 
Tokomaru terrace 


Hill & Mountain 





R3 AAHRKOR rims 
O Hii tetis RFshem OO: 37h PRORRAEHA = : FERRIES 
Fig. 3 Distribution of terrace surfaces in the study area 
@ : Measured point and altitude of Tokomaru shoreline (©): measured point of lower edge of Tokomaru Terrace 
* | locality of geologic columnars 


From: https://www.,jstage.jst.go.jp/article/grj2002/79/13/79_13_769/_pdf 


Rangitikei river terraces 


“Originally, fourteen sets of river terraces were originally mapped by Milne (1973a). These were (in 
order of increasing age): Kakariki, Onepuhi, Rewa, Bulls, Ohakea, Vinegar Hill, Rata, Putorino, 
Powera, Cliff, Greatford, Marton, Burnand and Aldworth. 


However, only the major terrace sets (Ohakea, Rata, Porewa, Greatford, Marton, Burnand, and 
Aldworth) are considered aggradational, having formed during episodes of cool or cold climate. Each 
aggradational surface generated loess that was distributed onto older, adjacent surfaces. Hence, an 
increasing number of loess sheets with intervening paleosols (representing negligible loess 
accumulation during episodes of warm climate) progressively occur on older and more elevated 
terraces. 


Seven loess’s within the Rangitikei have now been recognised (Pillans 1988): Ohakea, Rata, Porewa, 
L4, Marton, Burnand, Aldworth and Waituna. Critical to the chronology of loess within the 
Rangitikei is the occurrence, near the base of the loess sequence, of Rangitawa Tephra, a widespread 
rhyolitic tephra dated at c. 340 ka (Pillans et al. 1996).” 


From: http://www.gsnz.org.nz/file_downloads/fieldtrip/MP124B_FT7.pdf 
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River Terraces vs Marine Terrace of the Manawatu/Rangitikei River region 


Tokomaru Marine Terrace (115 -125 ka) 


Forest Hill (Manawatu) — Ohakean (Rangitike1) 


Complete the ideal section above with your line drawing 


Milson (Manawatu) — Rata (Rangitike1) 


Ashurst (Manawatu) — Porewa or younger (Rangitike1) 


Clastic Sediments Classification 


Millimeters (mm) 


64 
A 
- 2.00 
1.00 
0.50 
0.25 
0.125 
0.0625 
0.031 — 
0.0156 — 
0.0078 — 
—_— 0.0039 
0.00006 


Micrometers (jum) 


Raukawa (Manawatu) 
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Present day Manawatu River 


Wentworth size class Rock type 


Boulder 


Cobble Conglomerate/ 
—=—- Breccia 
Pebble 


(Granule 


Very coarse sand 


Coarse sand 


Medium sand Sandstone 





Fine sand 
Very fine sand 
Coarse silt 


Medium silt 
Siltstone 


Claystone 


Fine silt 


Very fine silt 
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FOLK'S CLASSIFICATION SYSTEM 
GRAVEL SAND 


















5, sand: $, sandy 
f, silt; z, silty 

M, mud; m, muddy 
C, clay; c, clayey 






G, gravel; g, gravelly gS 
(g), slightly gravelly = 

5, sand: 5, sandy ae 

M, mud; m, muddy 


good 


‘mionegzex 
o- AL {7} Cy a 


o8 





Sorting 


estes 


quartz 
subarkose 34% 


percent matrix 


arkose A NEY 
Se HED ¢ 30x 


volcanic 


volcanic arenite 


phy larenite 


rock fragments 
sedimentary metamorphic 


Sandstone classification 
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Stop 3 Manawatu Gorge 
Write down the NZ Grid Reference of the location: Measure/Estimate 
from the map the orientation of the outcrop face: Measure the bedding 


direction if you can identify bedding: 


Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop 
orientation, vertical and horizontal scale and show features you think important to note: 
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Write down the NZ Grid Reference of the location: Measure/Estimate 





from the map the orientation of the outcrop face: Measure the bedding 
direction if you can identify bedding: 


Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop 
orientation, vertical and horizontal scale and show features you think important to note: 
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What features can you see in this view? Describe them by using proper geological terms. 
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Stop 4A Waipounamu Erosional Surface versus Otago Peneplain 
An alternative Stop in the eastern side of the Saddle Road if the weather is nice and the view is 
worth to stop. Otherwise the landscape elements will be pointed out during the van and bus ride. 





submergence and submergence and wave 
conventional ol inundation of w planation of moderate 
interpretation ‘Cretaceous peneplain’ relief landscape 


passive inundation with coastal! erosion and planation 
marine transgression with marine transgression 


‘Cretaceous alluvium - filled moderate relief Late Cretaceous - 
penepliain’ valley Palaeogene landscape 






Ne fluvi 
uvial sediments 
ot 


Figure 3. Spatial relationships between the ‘Cretaceous Peneplain’ and the Waipounamu Erosion Surface. Assuming an original 
high-relief mountainous landscape in Zealandia dating from middle Cretaceous break-up (at bottom), three scenarios are presented: (a) 
the conventional interpretation, showing peneplanation by terrestrial processes followed by deposition of a mantle of fluvial and coal- 
measure sediments. During subsequent subsidence, transgressive marine strata accumulated around the coastal periphery of Zealandia; 
(b) Cretaceous peneplanation of Zealandia is accompanied by deposition of non-marine sediment in erosional valleys draining the 
interior; marine transgression gradually inundates the subdued and deeply weathered continental margin; and (c) (the option preferred 
here) channel-fill fluvial and swamp sediments are deposited in erosional valleys within the moderate-relief Zealandia continent. 
Coastal erosion accompanying thermal subsidence forms extensive surfaces of marine planation upon which re-worked clastics plus 
fresh first-cycle basement-derived sediment is deposited. Subsidence and coastal erosion continued for at least 40 million years, the 
resulting transgression eventually covering Zealandia. Thus, along the present-day coast, shallow marine coarse clastic sediments of 
Late Cretaceous age fine upward to marl, greensand and eventually Oligocene limestone. (On diagram: g — greensand). 


From: Landis et al (2008) Geol. Mag. 145 (2): 173-197 
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Dunstan Formation (Early Miocene) 


Miocene 





Hogburn 
Formation 
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Marine 
sediments 
Taratu 
Formation 


From: http://www.otago.ac.nz/geology/otago070863.png 
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Stop 5 Gorge Cemetery - Woodville 


Write down the NZ Grid Reference of the location: 


Look for and identify the rocks used for headstones below. Describe the rocks. 


¥ 


Headstone or Rocks Description 
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4] 





Ly 
GOTTFRIED LINDAUER, 
ARTIST 
BORN IN PILSEN, BOHEMIA, 


January 57 13839. 
DHico June 13 '* 1926. 


Rest in PEACE 
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Gottfried Lindauer 


li 


vas ; 
Oh — — 


_ Bosh : — lh he 
OS aati a 


s 
= 
ea 








Igneous and Metamorphic Rock Classification 
Guides Igneous (Plutonic vs Volcanic) Rock 
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Plutonic (Intrusive) Volcani 


90 Simplified IUGS Volcanic Rock 
; identification chart. 
80 





60 
Quartz monzodiorite 
(An<50) 
Quartz monzogabbro 
(An>50) 
Alkal-feldspar 
quanz syenite — 
Quartz diorite (An<50) 
; Quarz gabbro (An>50) 
Alkali-feldspar 20 2 
syenite 
Monzodiorite (An<50) 
jonzogabbro (An>50) 


0m? P 


10 
Foid-bearingdiorite (An<50) 
alkali-feldspar Foid-bearing gabbro (An>50) 
— Foid-bearing 
monzodiorite (An<SO0) 
Foid-beaning 
monzogabbro (An>50) 
Foid diorite (An<50) 
Foid gabbro (An<S0) 


Dionte (An<50) 
Gabbro (An>50) 


. / 10 
Feldspathoid 





Metamorphic Rock Classification 


Somme rt: 





Copyright © 2006 Pearson Prentice Hall, Inc. 


From: http://science5242buffa.weebly.com/uploads/2/1/9/4/21944106/9544544.jp¢?715 
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Stop 6 Wellington Fault — Tectonic horse in strike-slip fault system 


“Horse is the geological technical term used for any block of rock completely separated from 
the surrounding rock either by mineral veins or fault planes.” From Wikipedia 


http://en.wikipedia.org/wiki/Horse %28geology%29 





Write down the NZ Grid Reference of the location: 


Strike-slip faults 





Positive Flower Negative Flower 


ba After 
“o displacement 





Figure 7.6 Formation of an extensional duplex at an extensional (releasing) bend, Large arrows 
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Stop 7 Loess — Soil and Volcanic Ash 


Write down the NZ Grid Reference of the location: Measure/Estimate 
from the map the orientation of the outcrop face: Measure the bedding 


direction if you can identify bedding: 


Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop 
orientation, vertical and horizontal scale and show features you think important to note: 
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Stop 8 Whangai Shale and Weber Mudstone 





“| Wairarapa Geology 
Qmap 1:250,00 


rie 
pomatg: eft : 



















. 
° ee 
& somes 666-6 





“one 





= 


Mi - Middle Miocene (16 My) 
Mudstone 

Ogw - Oligocene (24 My) 
Weber Formation - Mudstone 
Egw - Eocene (40 My) 
Wanstead Formation - Mudstone 
Kiw - Paleocene (60 My) 
Whangai Shale 











" 
Lif 


an 
raised 
ti 














st? 








oo 
° : 
_ . oe - 
— — ** 
“ere 
+? @n* : 
: eee 
e+ pe ms > Sos. ot 
** " 
: aohe - 
. - 
eo" i - 4 
¢ : Tes 7) ae 
. : “> - 
- ¢ ee ure 
A ; f, } piety tl~ shee 
> -_° > 
. be) sf TLS Yee eee 
: . 7 Lt ee - 
“er at ~; + 
- —_ . ; — - ‘aa * 
/ w a —. sa hire 
«. : ~ ative) fi 
: a~*< _— be ro 
2 ba — ‘ _ $ oa : 7 : . . ; 
"Wiatts ast S Po a . - 
Th Se) gl - . ivy te 
m- : - . - : >< 
* : ~ 
‘. oo . ; 
' a? o . ~ - — a? t | 
" ; _ 
> pe ot) ae ee . 
b-\ reg Le iets - 
ett Pt TO) 
pels S25 1e! 
- - i? ~ 
* at 
a 
7 - MV 


ee ee ee 
=> . 
rere 
-- 


- 
—~yo- 






yet? : 
mn BH 
Beat 












. | a , - — e 
See 
: : 4 - : belay! 
ov fa ‘i. &3 > 2 - = ti rte 
Wrany fF Nott ete 
I Saw , BD Laer 
. . br ~t - 
—_——- i ™~ : 
~“ a a) me Ay 
eee a) 
~ 7 


we Cs Oe OO Cee, Oe, oe ee ot © 





~ - 


ZTopos0 BM37 |~ 
(Zl) 


/* SA Z 
dial 
- ; 


ri wi 5b EP 
7 

FF. 
ee 

4 2 


14 





Mark the Stop 8 on both maps 


46 


Supplementary file 
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa 


Write down the NZ Grid Reference of the location: 
Measure/Estimate from the map the orientation of the outcrop face: 
Measure the bedding direction if you can identify bedding: 


Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop 
orientation, vertical and horizontal scale and show features you think important to note: 


‘Shale is a fine-grained sedimentary rock that forms from the compaction of silt and clay- size 
mineral particles that we commonly call "mud". This composition places shale in a category of 


"99 


sedimentary rocks known as "mudstones". 


From: http://geology.com/rocks/shale.shtml 





« Unconventional Formations 
1a 






Secondary 
conventional 
targets 








Whangai 


Basement 


EAST COAST BASIN STRATIGRAPHY 





Legend: Faults 


From: http://www.tagoil.com/wp-content/uploads/2014/09/Unconventional_Side_ECB-Diagram.jpg 
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asa s— 





a: = 7 . 
| Legend Sediment Thickness 


@ Major oilseep eMajorgasseep <+Dryhole -~ Oil & gas shows [_] 0-2km 2-4km 
_~ Fault [fj Basement <Gasshows © Oilshows o Unknown [fj] 4-ekm =f} 6+ km 


Source: https://www.nzpam. govt.nz/assets/Uploads/doing-business/nz-petroleum-basins-part- 
two.pdf 
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Stop 9 Pongaroa Gunclub (Alternative Stop) 


Write down the NZ Grid Reference of the location: Measure/Estimate 
from the map the orientation of the outcrop face: Identify geological 


features on the outcrop face: 
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Stop 10 Pongaroa turbidite sequence 





Wairarapa Geology 
Qmap 1:250,000 




















Mi - Middle Miocene (15 My) 
mudstone 

Mit - Early Miocene (17 My) 
Ali, muddy limestone 

Miw - Whakataki Formation 
Early Miocene (20 My) 
Ogw - Weber Formation 
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Kiw - Whangai Shale 
Paleocene (60 My) 
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Mark the Stop 10 on both maps 
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Write down the NZ Grid Reference of the location: Measure/Estimate 
from the map the orientation of the outcrop face: Identify geological 


features on the outcrop face: 
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Bouma sequence 


ie) 
Oo 
c 
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> 





VISIONS 
Pelagic 
sedimentation 
fine grained, low 
Ma ena graded density turbidity 
Turbidite current deposition 


Ripples, wavy or Lower part of 


convoluted laminae Lower Flow Regime 


(7) Upper Flow Regime 
Rapid deposition 
and Quick bed (7) 








Hemipelagic/pelagic mud. Usually structureless 
Laminated silts. From tail of turbidite 


Cross laminated/nppled sandstone. Deposition in lower 
flow regieme where traction sedimentary structure can 
form. Climbing ripples may be present 


Parallel laminations in coarse to medium sand. 
Deposition in the upper-stage plane bed regieme 


Massive sandstone. Typically coarse to pebbly. May have 
traction carpet/basal lag. Erosive base, flutes, tool marks 
and scours at base common. Rapid deposition from 
upper flow regieme leaves bed structureless or normal 
graded 





53 


Supplementary file 
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa 


Stop 11 Undifferentiated massive, fossiliferous, concretionary 
blue- grey, calcareous, sandy mudstone (Middle to Late Miocene 
[15 My] marine siliciclastic units) 





mea: Wairarapa Geology 
I~~—- Qmap 1:250,000 
whetta, ) Sef pitt tereatin: 
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Mark the Stop 11 on both maps 
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Write down the NZ Grid Reference of the location: Measure/Estimate 


from the map the orientation of the outcrop face: Identify geological 


features on the outcrop face: 
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Stop 12 Makuri Limestone Quarry 
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Pea - Early to Late Pliocene 
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Write down the NZ Grid Reference of the location: Measure/Estimate 


from the map the orientation of the outcrop face: Identify geological 


features on the outcrop face: 
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Identify the bivalves in these photos: 
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(A) GISBORNE -WAIROA (B) NORTHERN WAIRARAPA (C) CENTRAL-EASTERN 
ee ae West East HAWKE'S BAY 


Totaranui Lst 
> Pori Lst 


ay ge 
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= 
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© 
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© 
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a 
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Forearc basin— 


MIOCENE 


Takiritini 
ist 
Patangata 
ist 


Accretionary slope basin ——— 





--—-—— Accretionary siope basin ——.e 


_ x Raree. 1 
rave Limestone iads [] Sandstone E= [~~ j sinstone F== ~» Mudstone K&S of hirer eau Pe 0” Greensand (O°. Conglomerate (* 7 7 | Tulfaceous 


From: Kamp & Nelson (1988) NZJGG 31: 1-20. 
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